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(54) LIGHT EMITTING DEVICE

(57) A light emitting device (1) includes one or more
light emitting elements (10), a light transmissive member
(2), and a light reflective member (20) . The one or more
light emitting elements (10) each includes an upper sur-
face (11). The light transmissive member (2) has an up-
per surface (3) and a lower surface (7). The light reflective
member (20) covers surfaces of the light transmissive
member (2) and lateral surfaces of the one or more light

emitting elements (10) so as to expose the upper surface
(3) of the light transmissive member (2). The upper sur-
face (3) area of the light transmissive member (2) is small-
er than a sum of the upper surface (11) areas of the one
or more light emitting elements (10), and the lower sur-
face (7) area of the light transmissive member (2) is larger
than a sum of the upper surface (11) areas of the one or
more light emitting elements (10).
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This present application claims priority under
EPC art. 88 to Japanese Patent Application No.
2015-234242, filed on November 30, 2015 and Japanese
Patent Application No. 2016-020421, filed on February
5, 2016. The contents of these applications are incorpo-
rated herein by reference in their entirety.

BACKGROUND

TECHNICAL FIELD

[0002] The present disclosure relates to a light emitting
device.

DISCUSSION OF THE BACKGROUND

[0003] Active use of light emitting devices employing
semiconductor light emitting elements is on the rise not
only in lighting applications, but also in automotive head-
light applications as their optical outputs are increased.
[0004] For example, Japanese Patent Publication No.
5482378 proposes a light emitting device having a light
transmissive member disposed in contact with a light
emitting element and a light reflective resin which covers
at least a portion of the light transmissive member. In this
light emitting device, the peripheral lateral surfaces of
the light transmissive member are oblique surfaces which
spread out from the upper surface to the lower surface,
and the lower surface of the light transmissive member
has a larger area than the upper surface area of the light
emitting element. In the light emitting device, moreover,
the lower surface of the light transmissive member and
the upper surface of the light emitting element are bonded
together, and the light reflective resin covers the portion
of the lower surface of the light transmissive member
which is not bonded to the light emitting element as well
as the oblique surfaces.

SUMMARY

[0005] According to one aspect of the present inven-
tion, a light emitting device includes one or more light
emitting elements, a light transmissive member, and a
light reflective member. The one or more light emitting
elements each includes an upper surface as a light ex-
traction surface. The light transmissive member has a
plate shape and is bonded to the upper surface of each
of the one or more light emitting elements. The light trans-
missive member has an upper surface and a lower sur-
face. The light transmissive member allows light from the
one or more light emitting elements to be incident on the
lower surface of the light transmissive member and be
output from the upper surface of the light transmissive
member. The light reflective member covers surfaces of

the light transmissive member and lateral surfaces of the
one or more light emitting elements so as to expose the
upper surface of the light transmissive member. The up-
per surface area of the light transmissive member is
smaller than a sum of the upper surface areas of the one
or more light emitting elements, and the lower surface
area of the light transmissive member is larger than a
sum of the upper surface areas of the one or more light
emitting elements.
[0006] According to one aspect of the present inven-
tion, a light emitting device includes one or more light
emitting elements, a light transmissive member, and a
light reflective member. The one or more light emitting
elements includes one or more upper surfaces as light
extraction surfaces. The light transmissive member is
disposed in contact with the upper surfaces of the one
or more light emitting elements. The light transmissive
member includes an upper surface and a lower surface
having larger area than an area of the upper surface of
the light transmissive member. The light transmissive
member allows light from the one or more light emitting
elements to be incident on the lower surface of the light
transmissive member and be output from the upper sur-
face of the light transmissive member. The light reflective
member covers surfaces of the light transmissive mem-
ber and lateral surfaces of the one or more light emitting
elements so as to expose the upper surface of the light
transmissive member. The light reflective member in-
cludes a ceramic component disposed around a periph-
ery of the upper surface of the light transmissive member
in a plan view.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] A more complete appreciation of the invention
and many of the attendant advantages thereof will be
readily obtained as the same becomes better understood
by reference to the following detailed description when
considered in connection with the accompanying draw-
ings.

FIG. 1 is a schematic perspective view of the light
emitting device according to Embodiment 1 showing
a portion in cross section.
FIG. 2 is a schematic plan view of the light emitting
device according to Embodiment 1.
FIG. 3 is a schematic perspective view of the light
transmissive member of the light emitting device ac-
cording to Embodiment 1 showing a portion in cross
section.
FIG. 4 is a schematic sectional view of the light emit-
ting device along line A-A indicated in FIG. 2.
FIG. 5 is a schematic plan view of the mounting board
of the light emitting device according to Embodiment
1.
FIG. 6 is a schematic bottom view of the mounting
board of the light emitting device according to Em-
bodiment 1.
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FIG. 7 is an explanatory diagram schematically illus-
trating the light emitted by the light emitting device
according to Embodiment 1.
FIG. 8A is an explanatory diagram schematically
showing the mounting board in the production meth-
od for the light emitting device according to Embod-
iment 1.
FIG. 8B is an explanatory diagram schematically
showing the state in which light emitting elements
are mounted on the mounting board in the production
method for the light emitting device according to Em-
bodiment 1.
FIG. 8C is an explanatory diagram schematically
showing the state in which an adhesive is applied on
the light emitting elements in the production method
for the light emitting device according to Embodiment
1.
FIG. 8D is an explanatory diagram schematically
showing the state in which a light transmissive mem-
ber is bonded to the light emitting elements via the
adhesive in the production method for the light emit-
ting device according to Embodiment 1.
FIG. 8E is an explanatory diagram schematically
showing the state in which a light reflective member
is disposed as the underfill in the peripheries of the
light emitting elements in the production method for
the light emitting device according to Embodiment 1.
FIG. 8F is an explanatory diagram schematically
showing the state in which a light reflective member
is disposed on the surface of the light emitting ele-
ments and the light transmissive member except for
their upper surfaces in the production method for the
light emitting device according to Embodiment 1.
FIG. 9A is a sectional view of the light transmissive
member used in the light emitting element according
to Embodiment 2.
FIG. 9B is a sectional view of the light transmissive
member used in the light emitting element according
to Embodiment 3.
FIG. 9C is a sectional view of the light transmissive
member used in the light emitting element according
to Embodiment 4.
FIG. 10 is a schematic plan view of the light emitting
device according to Embodiment 5.
FIG. 11 is a schematic sectional view of the light
emitting device according to Embodiment 5 along
line A-A indicated in FIG. 10.
FIG. 12 is a schematic sectional view of the light
emitting device according to Embodiment 6.
FIG. 13 is a schematic sectional view of the light
emitting device according to Embodiment 7 cut at
the a center in a short-side direction of the light re-
flective member.
FIG. 14 is a schematic sectional view of the light
emitting device according to Embodiment 8 cut at
the transverse center of the light reflective member.
FIG. 15 is a graph showing the relationship between
the relative luminance and the area ratio of the upper

surface to the lower surface of the light transmissive
member.

DESCRIPTION OF THE EMBODIMENTS

[0008] The embodiments will now be described with
reference to the accompanying drawings, wherein like
reference numerals designate corresponding or identical
elements throughout the various drawings.
[0009] The light emitting device according to each em-
bodiment will be explained below with reference to the
drawings. Since the drawings referenced below are sche-
matic illustrations of the embodiments, the scale of the
members, and spacing and positional relationship be-
tween them may be exaggerated, or some members may
be omitted. Moreover, in the explanation below, the same
designations and reference numerals denote the same
or similar members, as a rule, and a detailed explanation
is omitted when appropriate. The directions indicated in
each drawing represent the relative positions of the con-
stituent elements, and are not intended to show their ab-
solute positions.

Embodiment 1

[0010] An example of the light emitting device accord-
ing to Embodiment 1 will be explained with reference to
FIG. 1 to FIG. 7.
[0011] As shown in FIG. 1 and FIG. 2, the light emitting
device 1 primarily has one or more light emitting elements
10; a light transmissive member 2 which allows the light
from the light emitting elements 10 to be incident on the
lower surface 7 and be output from the upper surface 3;
and a light reflective member 20 which covers the surface
of the light transmissive member and the lateral surfaces
of the light emitting element 10 while exposing the upper
surface 3 of the light transmissive member 2. Here, the
light emitting device 1 further includes a mounting board
30 for mounting the light emitting element 10.

Light Emitting Element

[0012] Any light emitting element known in the art can
be used for the light emitting element 10, and it is pref-
erable to use, for example, a light emitting diode. For the
light emitting element 10, moreover, one having any giv-
en wavelength can be selected. For example, one em-
ploying ZnSe, a nitride semiconductor (InXAlYGa1-X-YN,
0≤X, 0≤Y, X+Y≤1), or GaP can be used as a blue or green
light emitting element. For a red light emitting element,
GaAlAs, AlInGaP, or the like can be used. The light emit-
ting element 10 can alternatively be a semiconductor light
emitting element composed of materials other than those
mentioned above. The composition, the emission color,
the size, and the number of the light emitting elements
10 can be appropriately selected in accordance with the
objective to be achieved. The light emitting element 10
preferably has a set of positive and negative electrodes
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on the same side. This allows for the light emitting ele-
ment 10 to be flip-chip mounted on the mounting board.
In this case, the surface which opposes the surface with
the set of electrodes formed thereon becomes the pri-
mary light extraction surface 11 of the light emitting ele-
ment. In the case where the light emitting element 10 is
mounted on the mounting board in a face-up orientation,
the surface on which the pair of electrodes are formed
becomes the primary light extraction surface 11 of the
light emitting element 10.
[0013] In this embodiment, the pair of electrodes of the
light emitting element 10 is flip chip mounted on the con-
ductive wiring patterns (anode 32, cathode 33, and inter-
mediate electrode 34) of the mounting board 30 via a
bonding material. In the light emitting element 10, the
surface on which the electrodes are formed is referred
to as the lower surface, and the opposing upper surface
is referred to as the light extraction surface 11.
[0014] The light emitting device 1 according to this em-
bodiment has a plurality of light emitting elements 10,
and the plurality of light emitting elements 10 are ar-
ranged so as to be in a substantially rectangular shape
as a whole in a plan view.

Light Transmissive Member

[0015] As shown in FIG. 1 to FIG. 4, the light transmis-
sive member 2 is formed in a convex shape from the
lower surface 7 to the upper surface 3. The lower surface
7 of the light transmissive member 2 is bonded to the
upper surfaces, i.e., the light extraction surfaces 11, of
the plurality of light emitting element 10. The light trans-
missive member 2 has an upper surface 3 and a lower
surface 7 opposing to the upper surface 3, allowing the
light emitted from the light emitting elements 10 to be
incident on the lower surface 7 and be output from the
upper surface 3 which has a smaller area than that of the
lower surface 7. The light transmissive member 2 is
formed as a single sheet and includes an upper surface
3, first lateral surfaces 4 contiguous with the upper sur-
face 3, a second upper surface 5 contiguous with the first
lateral surfaces 4, second lateral surfaces 6 contiguous
with the second upper surface 5, and a lower surface 7
contiguous with the second lateral surfaces.
[0016] The lower surface 7 of the light transmissive
member 2 is the surface on which the light from the plu-
rality of light emitting elements 10 of the light emitting
device 1 is incident. The lower surface 7 is formed to
have a larger area than the sum of the upper surface
areas of the light emitting elements 10 which are bonded
to the lower surface 7. The lower surface 7 is formed to
have a flat surface. The lower surface 7 of the light trans-
missive member 2 is formed to have a larger area than
the light extraction surfaces 11 of the light emitting ele-
ments 10 so as to encompass all of the light extraction
surfaces 11 of the light emitting elements 10. The lower
surface 7 of the light transmissive member 2 formed larg-
er than the sum of the upper surface areas of the light

emitting elements 10 allows the light emitted from the
light emitting elements 10 to be incident with little loss.
The ratio of the area of the lower surface 7 to the sum of
the upper surface areas of the light emitting elements 10
is in a range between 105% and 150%.
[0017] The lower surface 7 of the light transmissive
member 2 is preferably large enough for the adhesive
material 15 to spread over the lateral surfaces of the light
emitting elements 10 to form fillets 16. In other words,
the lower surface 7 of the light transmissive member 2
is preferably in a size so that the edges of the fillets 16
formed by the adhesive material 15 match the edges of
the lower surface 7. The lower surface 7 of the light trans-
missive member 2 is large enough to cover all of the
upper surfaces of the light emitting elements 10 even if
a slight misalignment occurs when the light transmissive
member 2 is bonded to the light emitting elements 10.
Thus, the light transmissive member 2 is substantially
free of luminance variation attributable to mounting de-
viation, thereby increasing the yield in the production
process. The lower surface 7 and the upper surface 3 of
the light transmissive member 2 are formed flat and in
parallel to each another. The second lateral surfaces 6
are formed continuously with the lower surface 7.
[0018] The upper surface 3 of the light transmissive
member 2, serving as the emission surface of the light
emitting device 1, outputs the light which has been inci-
dent on the lower surface 7. The upper surface 3 is formed
smaller than the area of the lower surface 7. The light
transmissive member 2 is disposed so that its upper sur-
face 3 is exposed with less covered by the light reflective
member 20. The upper surface 3 is formed to have a flat
surface. In a plan view, the upper surface 3 and the lower
surface 7 are formed to have similar shapes, and their
centers of gravity overlap with one another. The first lat-
eral surfaces 4 are formed to be contiguous with the up-
per surface 3.
[0019] The upper surface 3 of the light transmissive
member 2 preferably has a smaller area than the sum of
the upper surface areas of one or more light emitting
elements of the light emitting device 1. The area of the
upper surface 3 of the light transmissive member 2 is
preferably 70% or less, more preferably 50% or less, of
the area of the lower surface 7 of the light transmissive
member 2. Reducing the area of the upper surface 3 in
this way allows the light emitted from the light emitting
elements 10 being incident on the lower surface 7 of the
light transmissive member 2 to be output from the upper
surface 3, i.e., the emission surface, having a smaller
area. In other words, having a reduced light extraction
surface area structured by the light transmissive member
2, the light emitting device 1 can extend the illumination
distance at high luminance.
[0020] The first lateral surfaces 4 of the light transmis-
sive member 2 are formed substantially perpendicular to
the upper surface 3. Having been formed substantially
perpendicular to the upper surface 3, the first lateral sur-
faces 4 can reduce the light reflective member 20 from
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creeping onto the upper surface 3 during the production
of the light emitting device 1. The angle of the first lateral
surfaces 4 that can reduce the creeping of the light re-
flective member 20, for example, is 90 degrees plus or
minus 5 degrees relative to the upper surface 3, and this
range herein is referred to as being substantially perpen-
dicular. Forming the first lateral surfaces 4 substantially
perpendicular to the upper surface 3 clearly defines the
borders between the emission portion and the non-emis-
sion portion at the upper surface of the light emitting de-
vice 1 when the upper surface 3 of the light transmissive
member 2 is the emission surface. The second upper
surface 5 is formed to be contiguous with the first lateral
surfaces 4.
[0021] The second upper surface 5 of the light trans-
missive member 2 is formed in accordance with the size
of the lower surface 7. In this embodiment, the second
upper surface 5 is formed substantially in parallel to the
upper surface 3 and the lower surface 7. The second
upper surface 5 is formed to have curved surface portions
at the contact areas with the first lateral surfaces 4. The
curved surface portions provided at the contact areas
with the first lateral surfaces 4 can increase the mechan-
ical strength at the contact areas, as well as reducing the
attenuation of light occurring between the second upper
surface 5 and the lower surface 7. The second lateral
surfaces 6 are formed to be contiguous with the second
upper surface 5.
[0022] The second lateral surfaces 6 of the light trans-
missive member 2 are formed substantially perpendicu-
lar to the lower surface 7. By forming the second lateral
surfaces 6 substantially perpendicular to the lower sur-
face 7, the adhesive material 15 is less likely to creep up
the lateral surfaces when bonding the light transmissive
member 2 and the light emitting elements 10 together
during the production of the light emitting device 1. With
reduction in creepage of the adhesive material 15, leak-
age of the light emitted from the light emitting elements
10 is reduced at the second lateral surfaces 6.
[0023] The light transmissive member 2 is formed of a
material which transmits the light emitted from the light
emitting elements 10 to be extracted. The upper surface
3 of the light transmissive member 2, which is exposed
from the light reflective member 20, serves as the light
extraction surface 11, i.e., the emission surface of the
light emitting device 1.
[0024] The light transmissive member 2 can contain a
light diffusing agent, and a phosphor which can convert
the wavelength of at least a portion of the light emitted
by the light emitting element 10. Examples of the light
transmissive member 2 containing a phosphor include a
sintered body of a phosphor, as well as resins, glass, and
other inorganic materials, which contain phosphor pow-
der, such as YAG glass. A sintered body of a phosphor
may be formed with a phosphor by itself, or a combination
of a phosphor and a sintering aid. In the case of sintering
a mixture of a phosphor and a sintering aid, it is preferable
to use an inorganic material as a sintering aid, such as

silicon oxide, aluminum oxide, titanium oxide, or the like.
This can reduce discoloration or deformation of the sin-
tering aid caused by light or heat even in the case of a
high optical output light emitting element 10.
[0025] With respect to the light transmissive member
2, the higher the transmittance, the more reflections re-
sult at the interface with the light reflective member 20
described later, which increases the luminance, and thus
is preferable. In the case of a high optical output light
emitting element 10, the light transmissive member 2 is
more preferably formed only with an inorganic material.
[0026] The thickness of the light transmissive member
2, as in the dimension from the upper surface 3 to the
lower surface 7, for example, is in a range between about
50 mm and about 30 mm.
[0027] In the thickness described above, the height of
the second lateral surfaces 6 is preferably in a range
between about 10% and about 50% of the height from
the upper surface 3 to the lower surface7. The greater
the height of the second lateral surfaces 6, the smaller
the amount of the light reflective member 20 disposed
above the second upper surface 5 becomes, which might
allow the light to leak via the light reflective member 20
in the periphery of the upper surface 3. As the height of
the second lateral surface 6 is smaller, chipping or the
like easily occurs, thus the light emitted from the light
emitting element 10 is less likely to propagate.
[0028] The phosphors that can be contained in the light
transmissive member 2 can suitably be selected from
those used in the art. Examples of the phosphors excit-
able by a blue light emitting element or an ultraviolet light
emitting element include cerium activated yttrium alumi-
num garnet-based phosphors (YAG:Ce); cerium activat-
ed lutetium aluminum garnet-based phosphors
(LAG:Ce); nitrogen-containing calciumaluminosilicate
phosphors activated with europium and/or chromium
(CaO-Al2O3-SiO2:Eu); europium activated silicate-
based phosphors ((Sr,Ba)2SiO4:Eu); β-SiAlON phos-
phors; nitride-based phosphors such as CASN-based
phosphors (CaAlSiN3:Eu), and SCASN-based phos-
phors ((Sr,Ca)AlSiN3:Eu); KSF-based phosphors
(K2SiF6:Mn); sulfide-based phosphors; and quantum dot
phosphors. Various colors of light emitting devices, such
as a white light emitting device, can be produced by com-
bining these phosphors with a blue or UV light emitting
element. In the case of producing a white light emitting
device 1, a type and a concentration of a phosphor con-
tained in the light transmissive member 2 are adjusted
to produce white light. The concentration of a phosphor
contained in the light transmissive member 2, for exam-
ple, is in a range between about 5 mass% and about 50
mass%.
[0029] Examples of light diffusing agents which can be
contained in the light transmissive member 2 include ti-
tanium oxide, barium titanate, aluminum oxide, and sili-
con oxide.
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Adhesive Material

[0030] The light emitting elements 10 and the light
transmissive member 2 can be bonded using an adhe-
sive material 15. The adhesive material 15 is disposed
continuously from the upper surface to at least one por-
tion of the lateral surfaces of the light emitting elements
10, and being interposed between the light reflective
member 20 and the lateral surfaces of the light emitting
elements 10. The upper surface of the adhesive material
15 interposed between the light reflective member 20
and the lateral surfaces of the light emitting elements 10
is disposed in contact with the lower surface 7 of the light
transmissive member 2.
[0031] For the adhesive material 15, any known adhe-
sives, such as epoxy and silicone, high refractive index
organic adhesives, low melting point glass, or the like
can be used. The adhesive material 15 is more preferably
an inorganic adhesive. If the adhesive material 15 is
made of an inorganic material, it would hardly be degrad-
ed by heat or light, and thus is particularly convenient
when using a high luminance light emitting element 10.
[0032] The adhesive material 15 is preferably disposed
on the upper surface and the upper areas of the lateral
surfaces of the light emitting element 10. Being disposed
on the upper areas of the lateral surfaces of the light
emitting elements 10, the adhesive material 15 wets and
spreads between the lower surface 7 of the light trans-
missive member 2 and the lateral surfaces of the light
emitting elements 10, forming fillets 16 that continue to
the edges of the lower surface 7 of the light transmissive
member 2. The fillets 16 are formed to cover the four
lateral surfaces of each light emitting element 10 which
is substantially rectangular in a plan view. Having the
fillets 16, the adhesive material 15 allows the light from
the lateral surfaces of the light emitting elements 10 to
also be incident on the light transmissive member 2,
thereby increasing the light extraction efficiency. The fil-
lets 16 are preferably formed to a position lower than half
the height of the lateral surfaces of the light emitting el-
ements 10. The "bonding" of the light transmissive mem-
ber 2 and the light emitting elements 10 may alternatively
be accomplished by a direct bonding method, such as
compression, sintering, hydroxyl group bonding, surface
activated bonding, atomic diffusion bonding, or the like.
[0033] The light reflective member 20, as shown in FIG.
1, FIG. 2, and FIG. 4, reflects the light traveling towards
areas other than the upper surface 3 of the light trans-
missive member 2 to allow the light to be output from the
upper surface 3, while covering and protecting the lateral
surfaces of the light emitting element 10 from external
forces, dust, gas, or the like. The light reflective member
20 is disposed to cover the light transmissive member 2,
light emitting element 10, and a portion of the upper sur-
face of the mounting board 30, while exposing the upper
surface 3 of the light transmissive member 2 which serves
as the light-output surface (i.e., light extraction surface).
Specifically, the light reflective member 20 is disposed

to cover the first lateral surfaces 4, the second upper
surface 5, and the second lateral surfaces 6 of the light
transmissive member 2, the lateral surfaces of the fillets
16, and the lateral surfaces and the lower surface of the
light emitting elements 10. The light extraction surfaces
11 of the light emitting elements 10 are not directly cov-
ered at least by the light reflective member 20 to allow
the light to be incident on the light transmissive member
2. The light reflective member 20 is made of a material
capable of reflecting the light from the light emitting ele-
ments 10, to reflect the light from the light emitting ele-
ments 10 at the interface between the light transmissive
member 2 and the light reflective member 20 and allow
the light to be incident on the light transmissive member
2. As such, the light emitted from the light emitting ele-
ments 10 is reflected by the light reflective member 20,
passes through the light transmissive member 2, and is
externally output from the upper surface 3 of the light
transmissive member 2 which is the light-output surface
of the light emitting device 1.
[0034] Here, the height of the upper surface of the light
reflective member 20 is preferably the same as, or lower
than, the height of the upper surface 3 of the light trans-
missive member 2. The light output from the upper sur-
face 3 of the light transmissive member 2, which is the
emission surface, tends to extend transversely as well.
If the upper surface of the light reflective member 20 is
higher than the upper surface 3 of the light transmissive
member 2, the light output from the upper surface 3 of
the light transmissive member 2 would hit and be reflect-
ed by the light reflective member 20 to cause variations
in the luminous intensity distribution. Accordingly, the
light reflective member 20 is disposed to cover the first
lateral surfaces 4 of the light transmissive member 2 and
to the height equivalent to or lower than the height of the
upper surface 3 of the light transmissive member 2. This
is preferable because the light emitted from the light emit-
ting elements 10 can be efficiently extracted from the
light emitting device 1.
[0035] The light reflective member 20 can be formed
by adding a light reflecting substance to a base material
made of a silicone resin, modified silicone resin, epoxy
resin, modified epoxy resin, acrylic resin, or a hybrid resin
containing at least one of these resins. For the light re-
flecting substance, titanium oxide, silicon oxide, zirconi-
um oxide, potassium titanate, alumina, aluminum nitride,
boron nitride, mullite, or the like, can be used. Optical
reflectance and transmission of the light reflective mem-
ber 20 vary depending on the concentration and density
of the light reflecting substance contained therein. Ac-
cordingly, the concentration and the density can be suit-
ably adjusted in accordance with the shape and the size
of the light emitting device. Using a reflective material
which also has heat dissipation properties for the light
reflective material 20 can improve the heat dissipation
properties in addition to the light reflectance properties.
Examples of such materials include ceramics, more spe-
cifically, aluminum oxide, aluminum nitride, and boron
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nitride.
[0036] The light reflective member 20 may be equipped
with two light reflective members 21 and 22 having dif-
ferent linear expansion coefficients. The light reflective
member 21 having a lower linear expansion coefficient
is disposed to the height to fill the space between the
light emitting elements 10 and the mounting board 30,
and cover the light emitting elements 10, and the fillets
16 formed on the lateral surfaces. The light reflective
member 21 has a linear expansion coefficient lower than
that of the light reflective member 22, serving as the un-
derfill. Disposing the light reflective member 21 between
the light emitting elements 10 and the mounting board
30, stress, which is caused at the bonding material dis-
posed between the light emitting elements 10 and the
mounting board 30 can be relieved. After disposing the
light reflective member 21, the light reflective member 22
is filled to the height of the upper surface of the light trans-
missive member 2 to cover the first lateral surfaces 4,
the second upper surface 5, the second lateral surfaces
6, and the light reflective member 21.

Mounting Board

[0037] The mounting board 30 mounts one or more
light emitting elements 10, and electrically connects the
light emitting device 1 to the outside.
[0038] As shown in FIG. 4 to FIG. 6, the mounting board
30 is constructed with a plate-like support member 31,
and conductive wiring patterns 32-34 and 36-38 disposed
on the surfaces of, and on the inside of the support mem-
ber 31. Specifically, the mounting board 30 has, as con-
ductive wiring patterns, an anode 32, a cathode 33, and
an intermediary electrode 34, on the upper surface of the
mounting board where the light emitting element 10 is to
be mounted. It has an external connection anode 37 con-
nected to the anode 32 by way of a via 36, and an external
connection cathode 38 connected to the cathode 33 by
way of a via 36, on the lower surface of the mounting
board. The anode 32 and the cathode 33 on the upper
surface of the mounting board each extends from the
part connected to the light emitting elements 10 towards
the respective edges of the mounting board, a portion of
each is exposed from the light reflective member 20. The
portions of the anode 32 and cathode 33 on the upper
surface of the mounting board which are exposed from
the light reflective member 20 can be used as the external
connection electrodes of the light emitting device. In other
words, the light emitting device 1 has a pair of electrode
patterns for external connection on both the upper sur-
face and the lower surface of the device. When mounting
the light emitting device 1 on a secondary mounting
board, the power supply for the light emitting device 1
can be connected to either the upper surface or the lower
surface of the light emitting device 1, or connected in
such a way to interpose the upper and lower surfaces.
[0039] The mounting board 30 further includes a heat
dissipation terminal 39 which is electrically independent

from the light emitting elements 10. The structure of the
mounting board 30, including the shapes and sizes of
the electrodes, are set in accordance with the structure
of the electrodes of the light emitting elements 10. The
mounting board discussed here is structured in corre-
spondence with the electrodes disposed on the light emit-
ting elements 10, for example, in three locations (e.g., n
electrode, p electrode, and n electrode). The heat dissi-
pation terminal 39 is formed to have an area larger than
the sum of the upper surface areas of all light emitting
elements 10 included in the light emitting device 1, and
disposed to overlap with the areas directly below the light
emitting elements 10. Disposing such a heat dissipation
terminal 39 in this way easily allows the heat generated
by the operation of the light emitting elements 10 to be
output. The mounting board 30 is provided with a cathode
mark CM on the upper surface thereof to indicate the
polarity of the electrode.
[0040] The support member 31 is preferably formed
with an insulating material, and a material which less like-
ly to transmit the light emitted from the light emitting el-
ement 10 or light from the outside. Moreover, it is pref-
erable to use a material which has strength to some de-
gree. Specific examples include ceramics, such as alu-
mina, aluminum nitride, and mullite; and resins, such as
phenol resins, epoxy resins, polyimide resins, BT (bis-
maleimide triazine) resins, and polyphthalamide (PPA).
The support member 31 may have cavities. In this way,
the light reflective member 20 can be easily formed by
dripping followed by curing.
[0041] The conductive wiring patterns 32-34 and
36-38, and the heat dissipation terminal 39 can be formed
on the surfaces or the inside of the support member 31
by using, for example, metals such as Cu, Ag, Au, Al, Pt,
Ti, W, Pd, Fe, Ni, or alloys containing these. Such con-
ductive wiring patterns can be formed by electroplating,
electroless plating, vapor deposition, sputtering, or the
like.
[0042] The light emitting device 1 structured as above
can output the light emitted by the light emitting elements
10 farther in distance when used, for example, as the
headlights of motorcycles, vehicles such as automobiles,
and as lighting of transportation equipment, such as ships
and aircraft. In the light emitting device 1, as shown in
FIG. 7, one portion of the light emitted by one or more
light emitting elements 10 travels directly towards the up-
per surface 3 without being reflected by the light reflective
member 20, while the other portion of the light is reflected
by the light reflective member 20 before being output
from the upper surface 3. In the light-emitting device 1,
moreover, since the lower surface 7 of the light transmis-
sive member 2 has a larger area than the sum of all the
upper surface areas of the light-emitting elements 10,
the light emitted by the light-emitting elements 10 can be
received with little loss. In the light-emitting device 1, the
light reflected by the light reflective member 20 travels
from the light-emitting elements 10 to be output from the
upper surface 3 with little loss, together with the light that
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is output directly from the upper surface 3 of the light
transmissive member 2. Since the area of the upper sur-
face 3 of the light transmissive member 2 is smaller than
the sum of the upper surface areas of the light-emitting
elements 10, and smaller than the area of the lower sur-
face 7 of the light transmissive member, the light emitted
from the light-emitting elements 10 is concentrated at the
upper surface 3. This makes the light-emitting device 1
suitable for use as high beams for headlights capable of
outputting high luminance light over a great distance.
FIG. 7 schematically shows the representative travelling
directions of light using arrows.
[0043] Since the contact area between the light trans-
missive member 2 and the light reflective member 20 is
of a large area in the light-emitting device 1, the heat
dissipation properties of the light transmissive member
2 can be improved. In the light-emitting device 1, more-
over, the second upper surface 5 and the second lateral
surfaces 6 of the light transmissive member are securely
locked by the light reflective member 20. Thus, it is un-
likely for the light transmissive member 2 to be separated.
Accordingly, in the case where the light transmissive
member 2 of the light emitting device 1 contains a phos-
phor, the physical orientation of the light transmissive
member 2 is maintained in the initially set condition, i.e.,
the positional relationship between the light emitting el-
ements 10 and the light transmissive member 2 remains
substantially the same. Thus, emission color non-uni-
formity is less likely to occur in the light emitting device 1.

Method for Producing Light Emitting Device

[0044] The method for producing the light emitting de-
vice will be explained next with reference primarily to FIG.
8A to FIG. 8F.

Mounting Board Providing Step

[0045] First, as shown in FIG. 8A, FIG. 5, and FIG. 6,
a mounting board 30 is provided. The mounting board
30 includes a support member 31 which is substantially
rectangular in a plan view, conductive wiring patterns
32-34 and 36-38, and a heat dissipation terminal 39. On
the upper surface of the support member 31, an anode
32, a cathode 33, and an intermediate electrode 34 are
formed as the conductive wiring patterns for mounting
the light-emitting elements 10. On the lower surface of
the support member 31, an external connection anode
37 and an external connection cathode 38 are formed as
the conductive wiring patterns. The heat dissipation ter-
minal 39 is formed between the external connection an-
ode 37 and the external connection cathode 38. In this
embodiment, the mounting board 30 is provided with a
cathode mark CM along a corner portion of the upper
surface of the mounting board by using the same material
as that for the anode 32 and the like.

Light-emitting Element Mounting Step

[0046] As shown in FIG. 8B, one or more light emitting
elements 10 are mounted on the mounting board 30.
Here, the two light emitting elements 10 are mounted on
the mounting board 30 via connecting members, such
as bumps BP. The two light emitting elements 10 are
arranged so that they are rectangular in shape as a whole
in a plan view. The two light emitting elements 10 are
preferably spaced apart, for example, to allow the later-
described fillets 16 of the adhesive material 15 to be con-
tinuously formed between the light emitting elements 10.
Specifically, in the case where the light emitting device
1 includes two or more light emitting elements 10, the
spacing between the adjacent light emitting elements 10
is preferably twice the height of a light emitting element
10 at most.

Adhesive Supplying Step

[0047] As shown in FIG. 8C, the adhesive material 15
is dripped on the upper surfaces of the light emitting el-
ements 10. The dripped adhesive material 15 is pressed
down by the light transmissive member 2, wetting and
spreading over the lateral surfaces of the light emitting
elements 10 to form fillets 16. An amount and a viscosity
of the adhesive material 15 is suitably adjusted so that
fillets are formed on the lateral surfaces of the light emit-
ting elements 10 without wetting and spreading onto the
mounting board 30.

Light Transmissive Member Bonding Step

[0048] As shown in FIG. 8D, the lower surface of the
light transmissive member 2 is bonded onto the light emit-
ting elements 10 via the adhesive material 15 disposed
on the upper surfaces of the light emitting elements 10.
The light transmissive member 2, when formed with, for
example, an inorganic material is less likely to be degrad-
ed by light or heat, thereby being able to produce a highly
reliable light emitting device 1. The light transmissive
member 2 is formed so that its lower surface 7 is larger
in area than the sum of the upper surface areas of the
light emitting elements 10, and is preferably disposed so
that the distances from the lateral surfaces of the light
emitting elements 10 to the outer edge of the lower sur-
face 7 of the light transmissive member 2 are equal. The
center of gravity of the light transmissive member 2 on
the upper surface 3 side preferably overlaps with the
center of gravity of the plural light emitting elements 10
as a whole, which are arranged in a rectangular shape
as a whole. The light transmissive member 2 bonded to
the light emitting elements 10 has a larger area lower
surface 7 than the sum of the upper surface areas of the
light emitting elements 10. Accordingly, the fillets 16
made of the adhesive material 15 are formed across the
width of the light transmissive member 2 projecting side-
ways from the lateral surfaces of the light emitting ele-
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ments 10. The fillets 16 are also formed on the lateral
surfaces of the light emitting elements 10 that face to
each other, i.e., on all four lateral surfaces of each light
emitting element 10.

Light Reflective Member Supplying Step

[0049] As shown in FIG. 8E and FIG. 8F, a light reflec-
tive member 20 is disposed to cover the light emitting
elements 10, light transmissive member 2, and the
mounting board 30. The light emitting device 1 according
to this embodiment includes two types of light reflective
members 21 and 22 for the light reflective member 20.

Supplying Step 1

[0050] First, the light reflective member 21 is supplied
between the light emitting elements 10 and the mounting
board 30, and to a height to cover the fillets 16 on the
lateral surfaces of the light emitting elements 10. Since
the light reflective member 21 is disposed as the underfill
between the light emitting elements 10 and the mounting
board 30, it is preferable to use a material having a lower
coefficient of linear expansion than that of the light re-
flective member 22. This can reduce the stress at the
connection portions between the light emitting elements
10 and the mounting board 30.

Supplying Step 2

[0051] Then, the light reflective member 22 is supplied
to cover the first lateral surfaces 4, the second upper
surface 5 and the second lateral surfaces 6 of the light
transmissive member 2. At this point, the light reflective
member 22 is preferably supplied by dripping onto the
upper surface of the mounting board 30 which is distant
from the light transmissive member 2 so that the upper
surface 3 of the light transmissive member 2 will be ex-
posed from the light reflective member 22. The light re-
flective member 22 covers the surface of the light trans-
missive member 21.
[0052] For the light reflective members 21 and 22, for
example, a silicone resin, which contains titanium oxide,
i.e., the so-called white resin, is used here.

Separation Step

[0053] After forming the light reflective member 20, the
mounting board 30 is cut to separate into individual units
of a plurality of light emitting devices 1. The light emitting
device 1 includes one or more light emitting elements 10,
i.e., it can have three, four, five or more, or one. The light
emitting device 1 produced by the steps described above
allows the light emitted from one or more light emitting
elements 10 to be incident on the lower surface 7 of the
light transmissive member 2 having a larger area than
the sum of the upper surface areas of the light emitting
elements 10, with little light loss, and can output high

luminance light from the upper surface 3 having a smaller
area than the lower surface 7 of the light transmissive
member 2.
[0054] Next, Embodiments 2 to 4 will be explained with
reference to FIG. 9A to FIG. 9C. Embodiments 2 to 4
have the same constituent features as those of Embod-
iment 1 except for the shape of the light transmissive
member, and thus the explanation is appropriately omit-
ted.

Embodiment 2

[0055] As shown in FIG. 9A, the light transmissive
member 2A is formed into a shape projecting from the
lower surface 7A to the upper surface 3A. The light trans-
missive member 2A has an upper surface 3A, first lateral
surfaces 4A, a second upper surface 5A, second lateral
surfaces 6A, and a lower surface 7A. The light transmis-
sive member 2A is different from the light transmissive
member 2 according to Embodiment 1 such that the con-
tact areas between the first lateral surfaces 4A and the
second upper surface 5A are formed at right angles. Even
when light transmissive member 2A is formed so that the
first lateral surfaces 4A form right angles with the upper
surface 5A, the light emitting device can be as effective
as Embodiment 1.

Embodiment 3

[0056] As shown in FIG. 9B, the light transmissive
member 2B is formed into a shape projecting from the
lower surface 7B to the upper surface 3B. The light trans-
missive member 2B includes: a flat upper surface 3B
without inclination; first lateral surfaces 4B contiguous
with, and substantially perpendicular to, the upper sur-
face 3B; oblique surfaces 8B contiguous with the first
lateral surfaces 4B; a second upper surface 5B contigu-
ous with the oblique surfaces 8B and substantially par-
allel to the upper surface 3A; second lateral surfaces 6B
contiguous with, and substantially perpendicular to, the
second upper surface 5B; and a lower surface 7B con-
tiguous with the second lateral surfaces 6B and substan-
tially parallel to the upper surface 3B. The light transmis-
sive member 2B is different from the light transmissive
member 2 according to Embodiment 1 such that it has
the oblique surfaces 8B between the first lateral surfaces
4B and the second upper surface 5B. The oblique sur-
faces 8B are formed, for example, so as to form an angle
in a range between 10 and 60 degrees with respect to
the second upper surface 5B. Having the oblique surfac-
es 8B, the light transmissive member 2B can efficiently
send the light from the light emitting elements 10 towards
the upper surface 3B by reducing the number of reflec-
tions, producing a high luminance light emitting device.

Embodiment 4

[0057] As shown in FIG. 9C, the light transmissive
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member 2C is formed into a shape projecting from the
lower surface 7C to the upper surface 3C. The light trans-
missive member 2C includes: a flat and horizontal upper
surface 3C; first lateral surfaces 4C contiguous with, and
substantially perpendicular to, the upper surface 3C;
curved surfaces 8C which are concave and contiguous
with the first lateral surfaces 4C; a second upper surface
5C contiguous with the curved surfaces 8C and substan-
tially parallel to the upper surface 3C; second lateral sur-
faces 6C contiguous with, and substantially perpendicu-
lar to, the second upper surface 5C; and a lower surface
7C contiguous with the second lateral surfaces 6C and
substantially parallel to the upper surface 3C. The light
transmissive member 2C is different from the light trans-
missive member 2 according to Embodiment 1 such that
it has the curved surfaces 8C over a wide range between
the first lateral surfaces 4C and the second upper surface
5C. The curved surfaces 8C has a shape of, for example,
the first lateral surfaces 4C continued to the second upper
surface 5C contiguous, and inwardly convex arcs. Having
the curved surfaces 8C, the light transmissive member
2C can efficiently send the light from the light emitting
elements 10 towards the upper surface 3B by reducing
the instances of reflection, producing a high luminance
light emitting device. The curved surfaces 8C can reduce
the stress concentrations, thereby improving the struc-
tural strength of the light transmissive member 2C.

Embodiment 5

[0058] Subsequently, Embodiment 5 will be explained
with reference to FIG. 10 and FIG. 11. Except for the
features described below, Embodiment 5 is substantially
the same as Embodiment 1, the explanation for which is
omitted.
[0059] As shown in FIG. 10 and FIG. 11, the light emit-
ting device 1D has a light reflective member 20D which
include a resin component 22D (containing light reflective
substance) and a ceramic component 23 (having light
reflective property). The ceramic component 23 is dis-
posed in the periphery of the upper surface 3 of the light
transmissive member 2 in a plan view when the light re-
flective member 20D and the light transmissive member
2 are viewed from the top. When a material such as resin
which contains an organic material is disposed in the
area that is in contact with the light transmissive member
2, cracks might occur in areas of the light reflective mem-
ber 20D that is in contact with the light transmissive mem-
ber 2 due to the highly intense light. If cracks occur in the
periphery of the upper surface 3 of the light transmissive
member 2, which is the emission surface of the light emit-
ting device 1, in particular, the light would leak from the
cracks, thus reducing the luminance of the light emitting
device 1. Accordingly, in this embodiment, a highly light
resistant ceramic component 23 is provided in the pe-
riphery of the emission surface of the light emitting device
1D so as to be adjacent to the emission surface, i.e., the
upper surface 3, to reduce the formation of cracks at the

periphery of the light transmissive member 2 to thereby
provide a high luminance light emitting device 1D. The
ceramic component 23 is a material having good heat
dissipation properties as compared to resins, and thus
can enhance the dissipation of the heat from the light
transmissive member 2.
[0060] As shown in FIG. 11, the first lateral surfaces 4
and the second upper surface 5 are covered by the ce-
ramic component 23, while the second lateral surfaces
6 are covered by the resin containing a light reflecting
substance 22D. As shown in FIG. 10, in a plan view, the
resin containing a light reflecting substance 22D is dis-
posed to surround the ceramic component 23. The struc-
ture of the light reflective member 20D includes the ce-
ramic component 23, separately from the resin contain-
ing a light reflecting substance 22D, and the ceramic
component 23 is disposed in the periphery of the upper
surface of the light transmissive member 2 so as be ad-
jacent thereto.

Embodiment 6

[0061] Embodiment 6 will be explained next with ref-
erence to FIG. 12. Except for the features described be-
low, Embodiment 6 is the same as Embodiment 5, the
explanation for which is omitted. In the light emitting de-
vice 1E, a reflective film 25 is disposed in the periphery
of the upper surface 3 of the light transmissive member
2 in a plan view. Specifically, as shown in FIG. 12, the
reflective film 25 is disposed on the upper surface of the
ceramic component 23 having reflectance. Even if a por-
tion of the light passes through the ceramic component
23, the light passing through the ceramic component 23
can be reflected by the reflective film 25. This can lessen
the reduction of the luminance of the light emitting device
1. For the reflective film 25, a metal can be used, for
example, titanium or nickel. By disposing the reflective
film 25 on the upper surface of the ceramic component
23, the device having good heat dissipation properties
can be achieved while maintaining high luminance.

Embodiment 7

[0062] Embodiment 7 will be explained next with ref-
erence to FIG. 13. Except for the features described be-
low, Embodiment 7 is substantially the same as Embod-
iment 5, the explanation for which is omitted. FIG. 13 is
a schematic sectional view of the rectangular light reflec-
tive member 20F, which is cut longitudinally at the trans-
verse center thereof. Embodiment 7 is structured with
the ceramic component 23F explained in Embodiment 5
which is disposed in a wider range so as to cover the first
lateral surfaces 4, the second upper surface 5, and the
second lateral surfaces 6 of the light transmissive mem-
ber 2. In this case, the ceramic component 23F is ex-
tended out from the outer perimeter of the second upper
surface 5 of the light transmissive member 2 in a plan
view. It suffices to dispose the resin containing a light
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reflecting substance 22F or the light reflective member
21 at least at the lateral surfaces of the fillets 16, and the
lateral surfaces and lower surface of the light emitting
elements 10. Here, the resin containing a light reflecting
substance 22 is disposed to cover the lateral surfaces of
the ceramic component 23F. By expanding the range
where the ceramic component 23F is disposed, the heat
dissipation of the light emitting device 1F can be further
improved for.

Embodiment 8

[0063] Embodiment 8 will be explained next with ref-
erence to FIG. 14. Except for the features described be-
low, Embodiment 8 is the same as Embodiment 7, for
which the explanation is omitted. In Embodiment 8, a
reflective film 25G is added to Embodiment 7 in a similar
manner to that provided in Embodiment 6. As shown in
FIG. 14, in the light emitting device 1G, the ceramic com-
ponent 23F is extended out from the outer perimeter of
the second upper surface 5 of the light transmissive mem-
ber 2 in a plan view, and the reflective film 25G is formed
on the upper surface of the ceramic component 23F. By
forming the reflective film 25G on the ceramic component
23F, the reduction of the luminance can be lessened.
The reflective film 25G is configured in the same way as
explained in Embodiment 6.
[0064] In Embodiment 5 and Embodiment 7, the ce-
ramic component 23 and 23F, respectively, are pre-
formed to fit the shapes of the light transmissive member
2. The reflective film 25 or 25G, as in the case of Em-
bodiment 6 or 8, is formed by sputtering or the like after
placing a mask on the upper surface of the light trans-
missive member 2.
[0065] FIG. 15 shows the results of the measurement
comparing the luminance of the light emitting devices 1
having the light transmissive member 2 of Embodiment
1 and those having the light transmissive member 2B of
Embodiment 3 using various area ratios of the upper sur-
face to the lower surface.
[0066] FIG. 15 reveals that the luminance of the light
emitting devices using the light transmissive member 2
or 2B having a smaller area upper surface than the lower
surface is improved as compared to the light emitting
devices using the light transmissive members having the
areal ratio of 100%, i.e., the upper surface area is equal
to the lower surface area.
[0067] Specifically, assuming that the luminance of the
light emitting devices employing either light transmissive
member in which the upper surface area is equal to that
of the lower area is 100%, the luminance of the light emit-
ting devices employing the light transmissive member 2
or 2B in which the upper surface area is about 70% of
the lower surface area improved to about 120%, and the
luminance of the light emitting devices employing the light
transmissive member 2 or 2B in which the upper surface
area is about 50% of the lower surface area improved to
about 140%.

[0068] In the light transmissive members 2, 2A-2C for
the light emitting device explained above, the upper sur-
face 3, 3A, 3B or 3C, and the lower surface 7, 7A, 7B or
7C can be provided with irregularity, or the upper surface
3, 3A, 3B, or 3C can have a curved surface so as to have
a lens function. The irregularity provided on the lower
surface 7, 7A, 7B or 7C of the light transmissive member
2, 2A, 2B or 2C can scatter the incident light from the
light emitting elements 10, which easily reduces lumi-
nance non-uniformity and color non-uniformity. This is
particularly preferable when plural light emitting elements
10 are bonded to a single light transmissive member 2,
2A, 2B or 2C, as the irregularity reduce the effect of the
layout of the light emitting elements 10 as well as the
effect of the light distribution, luminance non-uniformity,
and color non-uniformity due to the effect of the layout
of the light emitting elements 10.
[0069] The adhesive material 15, which bonds the light
transmissive member 2, 2A, 2B or 2C and the light emit-
ting elements 10, may contain a phosphor, a light diffus-
ing agent, or the like.
[0070] In Embodiment 1, the structure in which two light
emitting elements 10 are mounted on the mounting board
30 was explained, but the number of the light emitting
elements 10can be appropriately determined. The
number of the light emitting elements can be suitably
changed in accordance with a given size of the light emit-
ting device 1 or the luminance required. In the case of
mounting plural light emitting elements 10, a single light
transmissive member 2, 2A, 2B or 2C can be bonded to
each of the light emitting elements, or to a plural number
of light emitting elements 10.
[0071] In the light emitting device 1 according to the
present disclosure, a protective element, such as a Zener
diode, may be provided on the mounting board 30. Em-
bedding such a protective element in the light reflective
member 20 can prevent the light extraction from being
reduced by the absorption or blocking of light by the pro-
tective element. The structures shown in FIG. 9A to FIG.
9C exemplified in the light emitting device 1 according to
the present disclosure is similarly applicable to the light
emitting devices 1D to 1G.
[0072] The light emitting device according to the
present disclosure can be used as light sources of the
headlights for motorcycles, automobiles, vehicles, and
of lighting of transportation equipment such as ships, air-
craft, and the like, in addition to various light sources,
including lighting fixtures, spotlights, displays, and auto-
motive parts.
[0073] The light emitting device according to the em-
bodiments have been described in detailed description
of embodiments, but the spirits of the present invention
are not limited to these descriptions, and should be widely
interpreted from the description in the claims.
[0074] The light emitting devices according to the em-
bodiments of the present disclosure can be of higher lu-
minance.
[0075] Obviously, numerous modifications and varia-
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tions of the present invention are possible in light of the
above teachings. It is therefore to be understood that
within the scope of the appended claims, the invention
may be practiced otherwise than as specifically de-
scribed herein.

Claims

1. A light emitting device comprising:

one or more light emitting elements each includ-
ing an upper surface as a light extraction sur-
face;
a light transmissive member having a plate
shape and bonded to the upper surface of each
of the one or more light emitting elements, hav-
ing an upper surface and a lower surface, and
allowing light from the one or more light emitting
elements to be incident on the lower surface of
the light transmissive member and be output
from the upper surface of the light transmissive
member; and
a light reflective member covering surfaces of
the light transmissive member and lateral sur-
faces of the one or more light emitting elements
so as to expose the upper surface of the light
transmissive member,

wherein the upper surface area of the light transmis-
sive member is smaller than a sum of the upper sur-
face areas of the one or more light emitting elements,
and the lower surface area of the light transmissive
member is larger than a sum of the upper surface
areas of the one or more light emitting elements.

2. The light emitting device according to claim 1,
wherein an outline of the lower surface of the light
transmissive member is positioned outside an out-
line of entire upper surfaces of the one or more light
emitting elements.

3. The light emitting device according to claim 1 or 2,
wherein the number of the light emitting elements is
more than one, and the upper surfaces of the light
emitting elements are bonded to the lower surface
of the single sheet of light transmissive member.

4. The light emitting device according to any of claims
1 to 3,
wherein the light transmissive member is formed into
a convex shape from the lower surface to the upper
surface, and has first lateral surfaces contiguous with
the upper surface, second lateral surfaces contigu-
ous with the lower surface, and a second upper sur-
face contiguous with both the first lateral surfaces
and the second lateral surfaces.

5. The light emitting device according to any of claims
1 to 3,
wherein the light transmissive member formed into
a convex shape from the lower surface to the upper
surface, and has first lateral surfaces contiguous with
the upper surface, second lateral surfaces contigu-
ous with the lower surface, and oblique surfaces con-
tiguous with both the first lateral surfaces and the
second lateral surfaces.

6. The light emitting device according to any of claims
1 to 3,
wherein the light transmissive member formed into
a convex shape from the lower surface to the upper
surface, and has first lateral surfaces contiguous with
the upper surface, second lateral surfaces contigu-
ous with the lower surface, and curved surfaces con-
tiguous with both the first lateral surfaces and the
second lateral surfaces.

7. The light emitting device according to any of claims
4 to 6,
wherein the first lateral surfaces of the light trans-
missive member are substantially perpendicular to
the upper surface of the light transmissive member,
and/or
wherein the second lateral surfaces of the light trans-
missive member are substantially perpendicular to
the lower surface.

8. The light emitting device according to any of claims
1 to 7,
wherein the light emitting elements are mounted on
a mounting board, and the mounting board has a
heat dissipation terminal, which is larger than the
sum of the upper surface areas of the light emitting
elements, directly under the light emitting elements
or
wherein the light emitting elements are mounted on
a mounting board, and the upper surface and the
lower surface of the mounting board each has a set
of electrode patterns.

9. The light emitting device according to any of claims
1 to 8,
wherein the light reflective member includes a ce-
ramic component disposed around a periphery of
the upper surface of the light transmissive member
in a plan view.

10. The light emitting device according to claim 9,
wherein the light reflective member covers outer lat-
eral surfaces of the ceramic component, and/or
wherein the ceramic component covers outer lateral
surfaces of the ceramic component.

11. The light emitting device according to any of claims
1 to 10,
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wherein the light transmissive member contains a
phosphor.

12. The light emitting device according to any of claims
1 to 11,
wherein the upper surface area of the light transmis-
sive member is 50% or less of the lower surface area
of the light transmissive member.

13. The light emitting device according to any of claims
1 to 12,
wherein the light transmissive member is formed of
an inorganic material.

14. The light emitting device according to any of claims
1 to 13,
wherein the light emitting elements and the light
transmissive member are bonded using an adhesive
material,
the adhesive material is disposed from the upper sur-
faces continuously to at least one portion of the lat-
eral surfaces of the light emitting elements, and in-
terposed between the light reflective member and
the lateral surfaces of the light emitting elements,
and
the upper surface of the adhesive material inter-
posed between the light reflective member and the
lateral surfaces of the light emitting elements is in
contact with the lower surface of the light transmis-
sive member.

15. The light emitting device according to claim 14,
wherein the adhesive material is made of an inor-
ganic adhesive material.

16. The light emitting device according to claim 9,
wherein the light transmissive member is formed into
a convex shape from the lower surface to the upper
surface, and has first lateral surfaces contiguous with
the upper surface, second lateral surfaces contigu-
ous with the lower surface, and a second upper sur-
face contiguous with both the first lateral surfaces
and the second lateral surfaces.

17. The light emitting device according to claim 16,
wherein the ceramic component covers the second
upper surface of the light transmissive member.

18. The light emitting device according to claim 16 or 17,
wherein the first lateral surfaces of the light trans-
missive member are substantially perpendicular to
the lower surface, and/or
wherein the second lateral surfaces of the light trans-
missive member are substantially perpendicular to
the lower surface.
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